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$(\Omega,F, P)$ $\dot{Z}(t)$ Schwartz $S(R^{d})$ $L^{2}$ (\Omega )-
$\dot{Z}$ $S\ni uarrow<\dot{Z},$ $u>\in L^{2}(\Omega)$
$L^{2}$-norm $\dot{Z}(t),$ $t\in D=[0,1]\otimes d$
$X(t)$ Fredholm
$X(t)= \lambda\int_{D}K(t, s)X(S)d\psi z(s)+f(t)$ , (1)
$K(t, s)$ ( Hilbert-Schmidt $Z$ ( $Z(t)=<\dot{Z},$ $1_{[x}0,\mathrm{J}>$
$R^{d}\ni x=(x_{1}, x_{2}, \cdots, x_{d})$ , $[0, x]=[0, x_{1}]\cross[0, X_{2}]\cross$




$L^{2}(D)$ c.o.n.s. $\{\phi_{n}\}$ $\{\psi_{n}\}$
1.1 Stochastic Fourier Transform
$K(t, s)$
[ $1|$ $l^{2}$ $\{w_{n}\}$ $L^{2}(D)$ c.o.n.s. $\{\phi_{n}(t)\}$
$K(t, s)$ Fourier $k_{m,n}=I_{D\cross D}K(t, s)\phi_{m}(t)\phi n(s)\backslash tdSd$ { $k_{m}’$ , $\in$
$l^{2}$ (P–a.8.), $(k_{m}’,=k7m,n/w_{m}w_{n})$ ,
( 1) [ 1] [ 2] $l^{2}$ $\{w_{n}\}$ admis-
sible weight
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[ 2] c.o.n.s. $\{\phi_{n}\}$ $C_{l}y_{mm,n}$ $= \int_{D}\phi_{m}(t)\phi_{n}(t)dz(t)$
$\{w_{m}w_{n}\gamma_{m},n\}\in l^{2}(^{\mathrm{p}_{- \mathrm{a}.\mathrm{s}}}.)$
( 1). $Z=\mathrm{B}\mathrm{r}\mathrm{o}\mathrm{w}\mathrm{n}\mathrm{i}\mathrm{a}\mathrm{n}$ sheet $\{\phi_{n}\}$ $D$ –
[ 2]
1 $L^{2}-$ class $g(t,\omega)$ $w$-smooth
;
(t.1) $n$ $\hat{g}_{n}=\int_{D}g(t,\omega)\phi n(t)d\psi z(t)$ $\{w_{n}\hat{g}_{n}\}\in l^{2}$ $(\mathrm{P}- \mathrm{a} .\mathrm{s}.)_{0}$
(t.2) $\lim_{marrow\infty}\sum_{n}\{w_{n}(\hat{g}_{n}-\int_{D}g(t,\omega)\phi n(t)dZ_{m}^{\psi}(t))\}^{2}=0\text{ }$
$Z_{\pi\iota}^{\psi}(t)$ $Z$
$z_{m}^{\psi}(t)=k \leq\sum_{m}<\psi_{k},\dot{Z}>\int_{[0,x]}\psi k(S)dS$
admissible weight $\{w_{n}\}$ $w$-smooth
$\mathrm{S}$ class $\mathrm{S}$ $K(t, s)$
( 2). ($Z$, {\mbox{\boldmath $\phi$} ) 1 $L^{2}(D)\subset \mathrm{S}$ . $L^{2}(D)$
1 $l^{2}$ admissible weight
$\mathrm{S}$ class $X(t)$ stochastic Fourier $\hat{X}_{n}=$
$\int_{D}\phi_{n}(t)X(t)d\psi Z(t),$ $n\in N$ , a D sible weight $\{w_{n}\}$





((3) ) $\mathrm{S}$-class $X$ stochastic Fourier
stochastic Fourier transform (X)(t, $\omega$)
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1.2 –
[ 1] $K(t, s)$ c.o.n.s. $\{\phi_{n}\}$ 1, 2 admissible
weight $\{w_{n}\}$ $f(t,\omega)$ ( $f\in \mathrm{S}$ )
1) (1) S- (random
integral equation) (7) 2
$\mathrm{Y}(t)=(F_{w}f)(t)+\lambda\int_{D}\tilde{K}(t, s)\mathrm{Y}(s)dS$ (2)
L2-
2) S- $X(t)$ (7) L2- $Y(t)$ 1 1
$\tilde{K}(t, s)=\sum_{?m,,l}\tilde{k}m,,n\emptyset m(t)\phi_{n}(S),\tilde{k}_{m,n}=w_{m}\sum_{\iota}w_{l}\gamma_{m},\iota k_{\iota,n}’$
$\gamma_{m,n}=\int_{D}\phi_{m}(t)\emptyset n(t)dZ(r_{\text{ }})$ ,
1, 2 $\sum_{m,n}E\{\tilde{k}_{m,n}^{2}\}<\infty$ (7)
$\omega$ Hilbert-Schmidt (Riesz- Schauder
)
[ $1|$ (1) – S-
$\mathrm{S}$- :
$X(t)= \lambda\int_{D}K(t, s)x(s)dZ(S)$
[ 2] (1) $\lambda$
1 – S-
1.3





$\mathrm{w}$-smooth $X$ $K(t, s)=m \sum_{n},km,n\phi m(t)\emptyset n(s)$
(1) $\langle \mathrm{t}.2)$
$X(t)=f(t)+ \lambda\sum_{m,n}wmwnk’\phi m,nm(t)\hat{X}n$ ’ $\hat{X}_{n}(\omega)=\int_{D}x(t)\emptyset n(t)dZ(t)$ . (3)
$\emptyset\iota(t)$ $D$ ; $\{k_{m,n}’\}\in l^{2}$
$\hat{x}_{\iota}=\hat{f_{l}}+\lambda\sum\gamma \mathrm{t}m,n’ mk_{m,n},\hat{x}_{n}$, $(\forall l\in N)$ (4)
$\hat{g}_{7l}$
$\mathrm{S}$ $g(t,\omega)$ stochastic Fourier
(4)
$\iota v\iota\hat{X}l=w\iota\hat{f_{l}}+\lambda,\sum_{rl,ll}w\iota.wm\gamma\iota,mk_{m,n}’wnn\hat{x}$ (5)
$\tilde{K}(t, s,\omega)=\sum_{l,7\iota}w\iota\{\sum?mv_{\tau n}\gamma l,mk_{m,n}’\}\phi_{l()\phi(s}t’|,)$
(6)
(5) $X$ stochastic Fourier $\mathrm{Y}=(\mathcal{F}_{w}X)(t,\omega)$
(7)
$Y(t)=(F_{w}f)(t)+ \lambda\int_{D}\tilde{K}(t, S)\mathrm{Y}(s)d_{S}$ (7)
$L^{2_{-}}$ (7) L2- $\mathrm{Y}$




(3) stochastic Fourier –
admissible weight $\{w_{n}\}$ smooth $X$ weight
(7) L2- $\mathrm{Y}$ 1 1
$w$-smooth $X$ ( ) S-
– admissible weight $\{v_{n}\}$
$\mathrm{v}$-smooth $X^{v}$ ( ) $X^{w}=X^{v}$
Ogawa ([8])
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2(stochastic integral equation) (1)
Hilbert-Schmidt (random integtral equa-
tion)
$\tilde{K}(t, S, \omega)$
3 ( $(\mathrm{i})$ $K$ $\{k_{m,n}\}$ ,
(ii) $\{\gamma_{m,n}\},$ ( $\mathrm{i}\mathrm{i}\mathrm{i}\rangle$ admissible weight $\{w_{n}\}$ )
(ii)
( )
$\{\gamma_{m,n}, m, n\leq N<\infty\}$
( 3). $=1$ $Z=\mathrm{B}\mathrm{r}\mathrm{o}\mathrm{W}\mathrm{n}\mathrm{i}\mathrm{a}\mathrm{n}$ motion $\{\phi_{n}\}$ Haar
( ) $N$ $\gamma_{m,n}(\omega)$ scale $2^{-N}$ 2
$[2^{-N}i, 2-N(i+1)]$ Brown $Z$ 1
$\tilde{K}$
(6) :
$\epsilon$ $\tilde{K}(t, s)$ $\tilde{K}_{\epsilon}(t, s, \omega)=$
$\sum_{l,n}^{N}w\iota\{\sum_{m}^{N}w_{m}1\gamma\iota,mk_{m,n}’\}\emptyset\iota(t)\emptyset n(S)$ $N$
$E \int_{D\cross D}|\tilde{K}(t, s)-\tilde{K}_{\epsilon}(t, s)|^{2}dtds\leq\epsilon$
$Y_{\dot{\epsilon}}(t)=f( \theta)+\int_{D}\overline{K}_{\epsilon}(t, S)Y_{\epsilon}(s)ds$ (8)




























Newton ( – )
2, ,




(b) (1 ) , 1






$X(0,\omega)=x_{0},$ $X(1,\omega)=x_{1}$ , $(0\leq t\leq 1)$ .
(9)
, $p(t, \omega),$ $q(t, \omega),$ $h(t, \omega),$ $Z(t, \omega)$ $(\delta\in\Omega)$
$(\Omega,F, P)$ , $Z(\cdot,\omega)$ , Brown
$[ \frac{d}{dt}p(t)\frac{d}{dt}+q(t)]$ Green $g(t, s,\omega)$
, , (9) ( )
Fredholm ;
$X(t, \omega)=\int_{0}^{1}g(t, S,\omega)X(s)dZ(S)+f(t,\omega)$ (10)
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$f(t, \omega)=\int_{0}^{1}g(t, S,\omega)h(_{S},\omega)dS$ .
, ( ) (9)
, (10) –
$X(t, \omega)=f(t,\omega)+\lambda\int_{0}^{1}K(t, S,\omega)x(S,\omega)dz(S)+\beta\int_{0}^{1}L(t, S,\omega)X(s,\omega)dS$ (11)
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